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Fig. 1. Panoramic radiograph demonstrating the shell-like appearance of the

Fig. 2. A. Photomicrograph of decalcified section showing thin wall of dentin and
large pulp. B. Disruption of odontoblastic layer and reduced numbers of

tubules, and irregular pattern of dentinal structures «:«-:esrorerrerereeeeens 5

Fig. 3. Photomicrograph of undecalcified section showing a layer of enamel of

normal thickness and APPEATAIICE *r - r v rrrrrrrra sttt 6

Fig. 4. DNA sequencing chromatograms. Arrows indicate the positions of the

mutated nuclotide. In exon 4, a G to A transition was identified in codon



ABSTRACT

Dentin Sialophosphoprotein (DSPP) Gene Mutation in a
Korean Patient with Dentinogenesis Imperfecta type III
(Shell teeth)

Dae-Hwan Kim
Advisor : Prof. Sang-Gun Ahn
Department of Dentistry,

Graduate School of Chosun University

Hereditary dentin defects consist of dentin dysplasia (DD) and dentinogenesis
imperfecta (DI). The DI associated with osteogenesis imperfecta has been classified
as DI type I, whereas isolated inherited defects have been categorized as DI types
II and III. However, whether DI type III should be considered a distinct phenotype
or a variation of DI type II is debatable. Recent genetic findings have focused
attention on the role of the dentin sialophosphoprotein (DSPP) gene in the etiology
of inherited defects of tooth dentin. We have identified a novel mutation (c.727G —
A, p.D243N) at the 243th codon of exon 4 of the DSPP gene in a Korean patient
with DI type III. The radiographic and histologic features of the patient revealed
the classic phenotype of shell teeth. These findings suggest that DI type II and III

are not separate diseases but rather the phenotypic variation of a single disease.
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Fig. 1. Panoramic radiograph demonstrating the shell-like appearance of the teeth.
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So] 1AHI T glycol-metacrylate resin (Spurr Low-viscosity Embedding media,
Polysciences, Warrington, PA, USA)o| Ewjdtdth. =471 AHS high-precision
diamond disc(Low sppeed diamond wheel Saw 650, SBT, San clemente, CA, USA)
E At g3l Ho} AEFwekor Hud T lapping and polishing machine(OMNILAP
2000, SBT, San clemente, CA, USA)< °©]§3to] 30um FAZ AlAHE A2t o
A AU AFRdE FAAETA T FE A d BRI st o
2} skt

B. DSPP 3 A9 sddo]l AA

DSPP Aol EddoelE HAMAs 7] st Aol AN RS AHT F
AccuPrep® Genomic DNA Extraction Kit (BIONEER, Korea)s ©]%3lo] Genomic

2al

DNAE FZ3 9. DSPP w342 exon 1-45 FZ37] Yste] t23 & A 4
9] primerE Az gE=v] 2 primer A& exon ©] & o] o]¢t A= introns EF

s AFFHPF o 2 primerd Y9V Ee ©S3 Zr. Exon 19 sense

5'-TCACCAAGTGAAGGAAGTGG-3' =} antisense
5'-AAAGCCCAAGGTGGATTTTT-3’ (565 bp), exon 29] sense
5 -GATGTCCCCATAACCACACC-3'% antisense
5'-CTCCATGACTTCTGGGCATT-3’ (596 bp), exon3, 49] sense
5'-CAAGCCCTGTAAGAAGCCACT-3"% antisense

5 -ACATGGATGCTTGTCATGGT-3" (1482 bp). PCR W82 Tagq DNA polymerase
(TaKaRa, Japan)E ol&3dto] th&o] o= a5ttt 94TolA 57, WSS
94C oA 30%, AFHESS 56TCAA 30x, TFHSS 72CoA 18 30x3F 40577 &
WRESFSL mpA e S-S 72°Col Al TR At whEAlH Y PCR WHE At

1.5% agarose geloll Al 7] %53t <23t Gel Extraction kit (BIONEER, Korea)
< o] &sto FFstdTh. I4E PCR A& pGEM-T Easy vector (Promega)ol

cloningd % sequencingg 4332t} Sequencing ¥4& ¢4 = PCR wh$o] o]



€3 primersS AR FEdH 27| 7F £ exon 3-45HES X577 YaidE F N9
sense primer (5'-GGACCATGGGAAAGAAGATG-3" ¢
5'-GCATCCAGGGACAAGTAAGC-3")¢} Al 7l 9] antisense primer
(5'-CATTCCCTTCTCCCTTGTGA-3’, 5'-CCTCGTTTCTACAGGAATTCTCA-3' 3%
5-TGGAGGTCTTGTCTCCATCA-3")E F7I2 AF&3t3th. Nucleotide numbering

2 human genomic sequence accession no. AF1631512 u}gkt}.
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Fig. 2. A. Photomicrograph of decalcified section showing thin wall of dentin and

large pulp. B. Disruption of odontoblastic layer and reduced numbers of tubules,

and irregular pattern of dentinal structures.
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F 3+ point mutation &

Fig.3. Photomicrograph of undecalcified section showing a layer of enamel of
normal thickness and appearance (A). An abnormal interglobular dentin was

observed (B).

B. DSPPO &4 W ol

3 21e] Ao genomic DNAS #&éte] DSPP =9 exon¥ exon-intron ¢!

=y
=
AoA EdwolE FAT F gtk 3

GATOlA AAT=Z E<AMo] Hof A=t o]= AspartateE Asparagine® = B} 0]
T el DSPP alleles & FHFoIA FARoIZE A H A

=
(Fig. 4). & HA EdWol= exon 429 299 A codono] TCAolA TCGZ & W0l

Fle exondt & THO introndl M D527 fA

A HA ZdHolE exon 49 243¥H A codono©]

Hol AdA=d o] Serined Serinel 2 HFE silent mutation© = DSPP ©al A 9]

o=t M Aol WE7E gl Al WAl EAWol= intron FH oA 29 H A

6



introne 3¢ EolA 33HA nculeotide’} TollA CE Z¢d®o] Ho dArt (GAT—

GAC, g.1375T—C) (Table 1).

Table 1. Summary of DSPP mutations

Protein cDNA Gene
Intron 3 g.1375T—C
Exon 4 p. D243N C. 727G — A g. 1999A —> G
Exon 4 p. S299S c.897A— G g. 2169A — G

Exon 4 : Codon 243
GAT (Asp) — AAT (Asn)

AAT TCCAATGGGA

727

l

Fig. 4. DNA sequencing chromatograms. Arrows indicate the positions of the

mutated nuclotide. In exon 4, a G to A transition was identified in codon 243.
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A pSPP FAAE 5719 exon® 47019 intronlZ FAE o] 2Tl Exon 1-4%
DSP¢ N 29 exon 5% DSP¢ DPPe C #a-s ¥ 3538 aui™? Dppe a14b4
wwow gopde] mady s1de) FAF ) DSPE Gumon Aopde] 2%
49 t19-11). DSPS} DPPE & o Ao} So] wwidz Aolddel s oldz 23
sob dojd W W¢ FaG A¥S ¥ Ao W vk Hohde MEs)Ae 4
sate ole) wl L MwYy BALY B 4Egel st 2522 FA%

DSP¢} DPPetE F @A S R 53lsts fdAtolt. o] F A E Aol mA E o}

s

AA A o2 AR E M E(preameloblasts)oll Al & s w e} FojA= HE& FFo=R
RRAAGY. oldol M, DPP £ Aobd 717 AR 10%°] dlFsts vads &
o] Anks A% o] fFHAE 570 exone] lal exon 20 W WAl codon©]
# At Exon 2 ¢ 3 & signal peptide %3} o o], DPP codon< exon 5 #
215tk DPP= AAobdo]l AFotd =z dAs = AMstste] a3 Aoz d4HA drh
Hk o] DSP+ proteolytic cleavage ol DPP2] 24 S maskingsl=d T3 93

& dte AL AYstne 1 7% e 2 gHA A ant

FHATE 23 FAFY SAS zZra v IE Aotd 34 7453 08 Aobd
o]FP A ELe Holo u AN Mz EWr i X544 XN2He HHyE: Exdo=w

DSPP F A A= Aol Aol A EZe AHIFEAME (preameloblast)ol] =2 =& gk
o}, DSPP mRNAE ©d gl popprz Hadxo F 57/ #HElo]=2l dentin
sialoprotein (DSP)%} dentin phosphoprotein (DPP)Z 2] 5 o] Alol7] e ¢ 3k},



I 3 IIE Hotd 34 Fd53 UE Aobd old s shatel A o] fHa &

o

Aol b ZE AT B o), DSPP FAAL Y Fobd d4 BAF AuA

o

| DSPP knock-out micedll A Abgh IIE old FJA B AT Yo FAS &
e FAstar DSPP A MTE Aobd A4 FAT3 Aol 9 Hadgk v 9l
D}_&ISJB)

o] AFro Al gharlel wHAIS A3 Aol FAFEAT Ao H A A genomic

DNAE #3g 5t DSPP #2t¢] exon¥t exon-intron UHFAE F7IAE £4%

A3 F d9 exonZ ¥ TH 9 intronol X DSPP FAAANA EdWelE &
T At A HA ZAWolE exon 49 243W A codono] GATOlA AATE ZodH

o] Fo] 3d%l=d o= Aspartate® Asparagine® ® H}4 o] = point mutation O 2
F NS DSPP alleles T TFEoIA AW 7E IIFHAT. F HA EAdWol= exon
42] 2999 A codon®] TCAolA TCGE EdWo] o] +=d o]+ Serined Serine
o 2 H}*E silent mutation© 2 DSPP @& o] ofn|x=4F X o= Wslrl gl
Al HA EA ol intron Tl A FRIE =T introne 39 EolA 33W A
nculeotide”} TellA C= & ®o] o gt (GAT— GAC, g.1375T—C). ¢u|7}
plokar Aztd 7 mAe A A EddelE Alfsta x@F ] WSS AL 2 of

vl =2k WMELE 23 DSPLP FAA exon 49 243WH A codono] M 2L =W o]

£

=l

(727G — A, p.D243N)E #Z3 A0, ol wd 1@ A I Aold A HHdZFd
A 3AAR BAE DSPP FAA AWl A& mud Ay, Edwol:
2kl DSP domainoll 1A stAA W thE HarelA #EAHA 2 HRE FAWo|
o]t 7]£e Ao skl Brandywine isolate® exon 32 A H A
nucleotide?] de novo EdWo] (c.52G -> T, p.VISF)¢}l exon 52 36 bp deletion}
18 bp insertion®] Y= HF EAWol At o]y AT Aol A3 sk 9l

Dspp7t T &% 925 s = AAFETH
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